Modification of myofibrils by fluorophore-induced photo-oxidation.
The excitation of fluorophores in the vicinity of a myofibril stops both shortening in the presence of ATP and Ca2+, and the extraction of the A-band by NaCl in the presence of Mg pyrophosphate. Shortening is more quickly affected than extraction. These effects can be induced by fluorescently-tagged antibodies bound in the A-band. Both depolymerization of the thick filament and the interaction between the myosin head and actin appear to be modified. Enzymatic lowering of the oxygen concentration in the bathing solution during excitation reduces these effects, indicating that they are due to photo-oxidation catalysed by excitation of the fluorophore. The results suggest that care needs to be exercised to minimize the consequences of these changes on the outcome of fluorescence-based assays of activity. Irradiated myofibrils that do not shorten, hydrolyse ATP at a rate comparable to those that contract, so they may be useful as a model system for the study of crossbridge activity in the ordered array of proteins of the myofibril.